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Midwest TS Computerfest 


Are you ready! The Timex Computerfest is coming! What started out as the Midwest TS Computer 
Fair, is turning into the International TS Computer Fair. On May 3rd and 4th, the place to be 
will be Cincinnati, Ohio. Jack Roberts of the TS Connection and a committee of faithful Z Xers 
have organized a large gathering of hardware and software suppliers, including American and 
British suppliers, which will converge at the Ramada Inn, Sharondille, Ohio, a suburb of 
Cincinnati, in early May. There will be new and old products demonstrated from your favorite 
suppliers and space available for anyone looking to sell second hand software and those unused 
hardware addons. This should be a good time to confront manufacturers and ask those knowledge- 
able about interfacing problems that you may have. There will be fun and merriment for all, 

and we hope to see you there. If you would like to get more information about the computer- 
fest, then contact one of the following people: Jack Roberts, TS Connection, 3822 Watterson 
Ave., Cincinnati, OH 45227 or Frank Davis, 513 East Main St., Peru, IN 46970, or call (317) 
473-4885. If you are a would be vendor, then make contact before March 15, 1986. 


QL Submissions Invited 


In the last issue, we posed a question about QL support. We received fair response to that 
question and the vote was unanimous. Everyone did not want QL support in SyncWare News, and 
many requested to be notified when Q Review gets started. We received a variety of notes and 
letters ranging from total enthusiasm to one comparing Sinclair computer purchasers (in the 
words of P. T. Barnum) to those "suckers born every minute." I should remind that soul that 
expensive PC's have plenty of interfacing and buggy software problems at 5 times the cost or 
more. Although the QL is NOT an Amiga, a full blown, equipped QL cost one third or so of a 
usable Amiga. Check it out for yourself. The same holds for the PC. Try buying software. A QL 
is comparible in price to a 520ST, but is easily expandable to suit your needs. We are formu- 
lating the makeup of the magazine right now and have plans to include product reviews; adding 
internal memory; the proper use of the Psion packages, SuperBasic and foreign languages, such 
as, "C" and Pascal; networking and hooking your computers together; and try in general to 
explain the intricacies and mysteries of the QL, as we have done so for the 1000 and 2068 in 
this magazine. We invite your submissions as articles or tydbyts to Q_ Review. As all good 


things take time, we expect Q_R to blossom fully as we unravel all of the mysteries that 
possess this new "black box." 


New Updates 


Computer Updates appears from the shadow of Pro/File Updates. With the feeling that it was 
simply impossible to improve on ZX Pro/File anymore, Pro/File Updates has become Computer 
Updates and will now include updating all of the software that is available from Tom Woods. It 
will provide applications and tips for software and hardware combinations. This 12 page quar- 
terly magazine is available $12.95 from Tom Woods, PO Box 64, Jefferson, NH 03583. 
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THE 
REVOLUTION 


CONTINUES 
THE SINCLAIR QL..... ARRIVES! 


People are already starting to find out about this remarkable new computer from 
Sinclair, at Foundation Systems, we decided to have a revolution of our own!... 





REVOLUTIONARY! 
$299.00 with FREE ICE!! 


The QL Features: e 32 bit 68008 microprocessore 128K ram std. eexpandsto 640Ke2 
microdrives e 2 RS-232 ports e 12 x 256 color e MONO and RGB video 


Comes With: e QL Word Processing + QL Spreadsheete QL Graphics e QL Database e 
Full sized keyboard e Multitasking e LAN network capability 





The QL from 





The QL from 
anyone else Foundation Systems 
for $299.00 for $299.00 


with FREE ICE!! 
(Icon Controlled 
Environment) 





What is ICE? 


ICE is aROM based, powerful desktop utility, for the Sinclair QL. ICE simplifies all QL housekeep- 
ing procedures by replacing extensive BASIC and QDOS commands with an easy to understand 
ICON driven screen that represents your desk, with pictures of the things you would expect to find 
such as a working calculator, calendar and clock. 


Powerful folder features allow you to take actions on many files at once. You can handle Loading, 
Saving, Directories, Import and Export, manipulate files or be rid of them forever by dumping them 
in where else?, but the Garbage Can! The ICE package, (a $100.00 value), is included FREE!! 
when you buy your QL from Foundation Systems. 


Foundation Systems 


All The QL Support You Need 





TO ORDER CALL: Cail for pricing on the many software 17620 26 MILE RD. 
1-313-781-5800 and hardware packages for the QL. WASHINGTON, MICHIGAN 48094 








FOR YOUR SUPPORT 





Fred Nachbaur (C-12, Mtn. Stn. Group Box, Nelson BC 
V1L 5P1) has plug-in (no soldering) "M1 NOT 

adaptors” which allow m/c to run in high memory on 
most 64K packs, $14.95. Improved "UPD" (see SWN 2:6) 
on tape, with manual, for $14.95. These items also 
available from E, Arthur Brown Co... FOURIER 
($18.95) and VDAQ1 ($12.95) now include HI-RES 
versions (ZX81/TS1000) at no extra cost.... 

Available Jan. 20, 1986: “JOBASIC” - (4K) VDP mode 2 
Extended BASIC for Oliger video upgrade, 64-columns, 
hi-res PLOT/DRAW, screen save/load, "safe" syntax, 
much more. EPROM-able, $24.95. 


Chia-Chi Chao, 73 Sullivan Dr., Moraga, CA 94556, 
has two Aerco Disc conversion programs for Mscript 
and Omnicale (ver. 64000) which are available on 
cassette or 5 1/4" disc for $9.00 ea. ppd. 


Newpower Inc., 64 Foundry St., Keene, NH 03431, 800 
543 8000 (operator 863), has the Sinclair C5 elec- 
tric vehicle available for $595.00 built or $395.00 

as a kit plus $95.00 shipping. Write for more 
information. 


SAF User Group, 2749 Eden Rd., Leslie, MI 49251, 517 
589-5542 (evenings) has a 12 Mbyte database of 
Sinclair information available to members only. This 
not for profit group will supply abstracts by 

subject or author @ $0.03/page (program listings are 
complete), They also have revised technical manuals 
for the 2068 and the 1000/1500. These are 300 page 
manuals and available for $16.00 ea. A membership @ 
$20.00 includes one manual or $30.00 for both. 
Contact Robert Dodge. 


Ed Grey, PO Box 2186, Inglewood, CA 90305, 213 516 
6648, has the Timex 2050 modem available for $25.00 
with quantity discounts, These are new modems, but 
are not cased and need a power supply. 


Samson Okoloko, 4764 Washtensaw Ave. #B3, Ann Arbor, 
MI 48104, 313 434 0413, has developed 3 structural 
analysis programs for the 2068/Spectrum. Truss and 
Grid are available for $40.00 ea., and Frame is 
available for $50.00 and each comes with documenta- 
tion. 


Tom Woods, PO Box 64, Jefferson, NH 03583, 603 586 
7734, has Pseudoscope program for the 2068 that will 
plot input from an external signal for $16.95 and a 
Morse Code Translator program that can send, recieve 
and translate short wave radio broadcasts for 

$16.95. One of the above is free with his I/O port 
(see SWN 3/2 support). 


G. Russell Electronics, RD1 Box 539, Centre Hall, PA 
16828, 814 364 1325, has a Q Pressor that combines 3 
electronic surge suppressors and an I/F filter that 

is able to truly clamp power line surges in the nano- 
second time frame. This device is designed for the 
surge sensitive QL, but is good for all solid state 
electronic components. It is available for $18.95. 


Steve Wyatt, PO Box 6239, Washington DC 20015, 301 
779 7743, has a Spectrum Emulator & Kempston compat- 
ible joystick on one board, fully decoded that goes 

on the expansion port at the back of the 2068 for 
$29.95 ppd. 





Allan Wolach, Dept. of Psychology, Ill Institute of 
Technology, Chicago, IL 60616, 312 536 7661 has a 
167 page book describing eleven statistical (ANOVA) 
programs for the 1000 for $3.50 ppd. The programs 
are available on cassette for $10.00. 


Don Dailey, 40 Aspen, Great Falls, MT 59405, has a 
modified operating system for the 1000 that has the 
Byte-Back Parallel interface routines written over 
the 2040 printer routines. It is available for 

$20.00 ppd. 


Time Designs, 29722 Hult Rd., Colton, OR 97017, has 
a revised and re-edited 2068 Technical Manual 
available for $25.00. They have purchased the rest 
of Dilithium Press' stock of Timex related books. 
There are some 1000 books left. Write for details. 


C. W. Associates, 419 N. Johnson St., Ada, OH 45810, 
has the QL available for $249.95 and the Flat Screen 
TV for $84.95. QL software at comparable savings. 
Send SASE for details. 


Robert Fischer, 221 Scoggins St., Summerville, GA 
30747, has the first two issues of Extensions, a 
newsletter to enhance Pro/File 2068, include over 2 
dozen enhancements and are available for $6.00 ea. 
The third issue, when combined with the first two, 
will make Pro/File Spectrum Compatible. 


Paul Bingham, Pleasantrees Programming, PO Box 7345, 
Mesa, AZ 85206, announces the return of the book, 
"Graphics A to Z," for the 1000 with and without the 
Memotech HRG hardware. The price is $25.00 ppd. 


ow * AT LAST'' A VERY AFFORDABLE COMPUTER 


wie ATAVERY AFFORDABLE PRICE 


POWERFUL FULLY PROGRAMMABLE WITH 2K OF MEMORY — PORTA 
BLE—67® x 1-48 INCH MODULE SINGLE.KEY ENTRY COMMANDS — 
DURABLE 40 KEY MEMBRANE TYPE KEYBOARD - Z80A BASED FOUR 
CHIP DESIGN—EDUCATIONAL—UNIQUE SYNTAX.CHECK REPORT 
CODES FOR ERROR IDENTITY GRAPH DRAWING AND ANIMATED DIS- 
PLAY — ACCURATE TO 91/2 DECIMAL PLACES FOR FULL RANGE MATH 
AND SCIENTIFIC FUNCTIONS—AT AN AFFORDABLE PRICE 
WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 
MADE BY A FAMOUS WATCH COMPANY THEY USED TO SELL FOR 
DAA pute 
(oake ske eke Ar Ae Ao To De we pour OUT WHAT THE FACTORY HAD LEFT IN STOCK ANO oe 
TO REMOVE THE LABELS. THESE UNITS ARE UNPACKAGED LESS TH 
errr me wes OV WALL ADAPTER AND MANUAL BECAUSE THIS IS A DISCONTINUED 


ELLE E ITEM THERE IS NO WARRANTY 


GET THEM WHILE THEY LAST LIMITED SUPPLY 


BUY Ist UNIT FOR $19 95 BUY 2nd FOR $16 95 9V DC WALL ADAPTOR $495 
BUY THE 3rd UNIT (NON OPERATING FOR PARTS)$10 95 MANUAL (OVER 150 PAGES) $2.95 


See September 1984 issue of 73 for TIMEXRTTY article 


CHIP BONANZA «at THESE prices THEY ARE A STEAL) 
$100 EA OR 10 FOR $ 900 HAL'S 
3223 EA OR 10 FOR $2000 
$325 EA OR 10 FOR $3000 COMPUTER 
$400 EA OR 10 FOR 83500 GOODIES 
$700 EA OR 10 FOR $8000 
$498 EA OR 10 FOR $4500 Timex printer 
(REG $3 08) $198 EA OR 10 FOR $1800 (reg $0998 now $59 9 
(REG $10 05) $596 EA OR 10 FOR $5000 Coleco cassette player 
(REG 90 95) 8208 EA OR 10 FOR $2500 (battery op) 


(or equivalent) A ed ie PV @ 650 Me adaptor (needed 
for 16K RAM pacho) $7 


16K RAM pack module, new 
$20 


(SPECIAU 
TMS SB00NL MICRO P 64 PIN 8 BIT O/B + 16 BIT CPU 
TMS 980 1NL MICRO P PSI 
TIM 9BO4ANL MICRO P CLOCK GEN AND DRIVER 10K RAM peck module, 
TMS PPIBANL MICRO P COLOR GRAPHICS AND DISPLAY tod toos 
KEYBOARD (004) 48 KEYS MEASURE 4 x 10 (HI-TEK) so seat ‘tu Aai ck 


APPLE 1! and APPLE Ils COMPUTER A = T $125 

MAINFRAMES (tulty populated) $150 as ara Dual jach cassetto pee 
TE PET: SE OEO, e send tor Net (reg $905-$14.95) H 

js Cah or Write ere Speciel Price: 1 for 8308; 

Unit as described above, fulty easem 3 tor $1098, 6 tor $1930 

died & tested 8390 plus shipping 10 tor 829 50; 20 for 88000 

APPLE POWER or bot Hel select 25 different ces- 

SUPPLIES $29 9 sottes (my choice) et 25 for $60 00111 


Cassette Software: 


TviComputer game ewitch 
a $368 


A a 
SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTEDON ORDERS LESS THAN 
823 PLEASE INCLUDE ADDITIONAL $250 FOR HANDLING AND MAILING CHARGES 
MICHIGAN RESIDENTS ADO 4% SALES TAX SENO 200 STAMP OR SASE FOR FREE 
FLYER CANADIAN ORDERS ADO $500 POSTAGE IN US FUNDS 


HAL-TRONIX, INC. $ (TEN 

P.O. BOX 1101 - DEPT.H | 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782, 182 


“HAL” HAROLD C. NOWLAND 
W8ZXH 





FORUM 


The Timex Sinclair Amateur Radio User Group (TSARUG) 
has organized a FIDO Network node to serve the mem- 
bers of the organization and others who are interest- 

ed. Messages can be sent to network 15 node 1006 
(15/1006). The bulletin board can be accessed di- 

rectly at (505) 646-5194. Files available include 

early copies of articles to appear in QZX, the group 
newsletter. For more information, contact Alex Burr, 
K5XY, 2025 O'Donnell, Las Cruces, NM 88001. 


Dear Editor, In response to Pete Kelly, in SWN 3/2 
Forum, you are probably right about the battery pow- 
ered daisy wheel, but that does not mean that you 
can't get a battery powered letter quality printer. 

My Brother EP44 has a 18x24 dot matrix (example of 
character set in text of the letter) and can be pow- 
ered by a 6 volt source. Although its RS232 levels 
are not quite standard, it has been highly touted. 


Bob Howard, 750 N. Yaleton Ave., West Covina, CA 


The EP44 has a NEAR Letter quality character. set 
and NOT letter quality. This text ís Letter qual- 
ity (it Looks much better begone the printer. 
gets hold of it). However, I very much enjoy 
neading your. Letters in newsletters that reduce 
the text to even smaller. proportions than what 
SWN does. The Large character of the EP44 is 
just about only legíble thing in some of their 
issued. Although 1 personally think that the 
EP44 has a better character set than the Pno- 
writen, Gemini 10X (1 own one) and Olivetti Ink 
Jet, it is still a personal choice as to what 
Looks good (some people prefer good cooking to 
good Looks). 14 1 Say anymore about this 1 will 
surely hang myself on my words. So again, I will 
Leave the nest to this discussion to the philos- 
ophenrs. 


Dear Editor, The SWN 3/2, 2068 Curve Tracing program 
has a misprint in it. Line 1015 says GOTO 1200, but 
there is no line 1200. Could you explain this and 

offer a correction? 


Richard Norek, 188 St. Felix Ave., Cheektowaga, NY 


You connectly cite Line 1015 GOTO 1200, which is 
a line that does not exist. However, the error, 
if ennon there be, is one of style, rather than 
of substance. The elegance of the program is af- 
fected by this quirk, but the effectiveness is 
not. Try the following on any Sinclair computer: 


10 GO TO 25 
20 PRINT 20 
30 PRINT 30 
40 PRINT 40 


Although some BASIC dialects will not allow this 
program to nun, Sinclain BASIC will. There is no 
sacrifice of speed for not having the exact Line 
number. in Sinckainese. As often happens, this 
program included, when a program is modified or 
improved upon, empty Lines ane used forn improve- 
ments followed by the deletion of obsolete 
Lines. -Basil 


We have received several letters in past months com- 
plaining about products and software from various 
distributors. The complaints in general are not be- 
cause the gocds were never received, but because for 
one reason or another, they did not work. For those 




















Please include check or money order. 
CA residents please add 6% sales tax. Ph 
Please add $3.00 shipping and handling. (714) 738-0666 Fullerton, CA 92633 





with software problems, the difficulty lies in their 
inability to load the software properly in almost 
every instance. The incompatibility problem is usu- 
ally the cassette player. SWN issues, 2/3 and 2/5, 
show the solutions to these problems. 


The other prickly thorn is hardware purchases that 
either don't function or don't work the way they 
were first envisioned. The latter quirk is the cause 
of all the computer disenchantment of recent years. 


Computers do not make many jobs easier--initially. p 
The payoff comes after a lot of hard «work training 
(programming) the computer to do its task. Whether 
your computer is a 1000 or a PC, you use stringy 
floppy or hard disk, Vu-cale or Lotus 1-2-3, you 

have a lot of work ahead of you. Learning how to use 
new hardware and converting software can be as 
difficult as any task that you set out to do. Take 
your time and have fun LEARNING. If you are having 
trouble, then it is a good guess that everyone else 

is too. Quite often the problem is a very small 
oversight or an insecure feeling about how you are 
progressing. My advice for this is, "Join a User 
Group." Talk with others facing the same problems, 
gain confidence, divide the problem into handleable 
tasks and conquer it. If you would like a list of 

User Groups in your area, then send me a SASE at 
9016 Flicker Place, Columbia, MD 21045, and I'll 
return it promptly. 





If you receive equipment that does not work or 
ceases to work, then remember that you do have a 
warranty, in spite of the fact that the device is 
for a Sinclair computer. Communicate your problem 
directly to the place of purchase. Eventhough your 
purchase is mail order, you are not deserted. 
Warranty problems can be rectified very quickly. 


If you continue to have problems, then drop us a 
line stating the problem and what you have done to 
find a solution. The last thing to do, and something 

I hope never to see again, is send a hate letter to 
ever magazine, newsletter and user group crying 
wolf. We need all of the support that we can get for 
our computers. Get to know your distributor if pos- 
sible. One short, friendly phone call can answer a 

lot of questions and solve a great many problems, 


Another problem is one of incompatibility between 
your software and hardware. This is where SWN comes 
in. The 1000 is much easier to interface and adapt 
software to than the 2068. A good disassembler and 
an extra decode chip can solve virtually any incom- 
patibility problem. Oh yes, add a little time. The 

2068 is slightly harder to customize, in that some 
suppliers will not supply information to patch or 


NOW GET THE SINCLAIR QL COMPUTER FOR ONLY $289 AT 


The Sinclair QL QL Software 
Sinclair QL Computer . Decision Maker 
Kempston QL Disk Controller . Entrepreneur 
Kempston QL Centronics Printer Interface . Project Planner 
QL RAM Memory Expansion (256K) $29. Gardener 
QL RAM Memory Expansion (512K) . llome Finance 
QL Technical Guide . Cavern 
Chess 

TS2068 
Draw II SPECTRUM 
Voice Chess . 007 Spy Tape Copier 
Zeus Assembler . The Artist 
Zeus Monitor/Disassembler = Knight Lore 
Home Pac (TS20€8) A Pyjamarama 
The Personal Accountant $15. Raid Over Moscow 

NEW Sinclair Flatscreen Pocket TV only $109. 


FOR A COMPLETE LISTING OF PRODUCTS, SEND FOR OUR FREF CATALOG. 
Basically Programming 
one: 2528 W. Olive Avenue 


improve or otherwise modify (see SWN 3/2, pg. 6) 
their products. Keep hounding them and they will 
give in. 


Another type of question that we receive is that 
asking for more explicit instructions in the "How 
to" of a project. They add, "I had to read that 
article several times.” My response is "Join the 
crowd.” I have to read those same articles several 
times too. Knowledge is not free; you have to work 
for it. If you read a school text book once, and 
then ace every test from that book, I'd say that 
you, well, didn't send me a letter like this. These 
letters don't say that the project could not be done 
or had a bug, mind you. Just keep SWN by your side 
and refer to it often. We'll try to keep it clear. 


We have received many letters asking what happened 
to the CIDS series. We will make every effort to 
insure the return of CIDS, the database implemen- 
tation in the next issue. 


Calling All Hackers! 


We have also received several letters from people 
looking for patches for Mterm and Spectrum, A&J 
microdrive and the Spectrum, Psion Vu programs on 
disk, etc. If you have come up with conversion 
solutions, send them in or request a FOR YOUR 
SUPPORT entry. Let everyone know. SWN pays for your 
work. 


! OFF THE WALL 


Fred Nachbaur 


After hearing about the fantastic prizes we gave out 
in out last GIANT CONTEST, some distributors and 
programmers were heard to grumble about the ease in 
which certain individuals walked off with these 
Amazing Devices and Miracle Programs, Their 
collective complaints might be summarized by the 
following (expletives deleted!) 


PRODUCTS FOR NUTHIN' 
(with apologies to Dire Straits) 


(I want my... I want my SyncWare News) 


Look at them yo-yo's, that's the way you do it! 
Writin' software for the "SyncWare Three." 

That ain't workin', that's the way you do it, 

Get your programs for nuthin, and the tapes for free! 


No, that ain't working; that's the way you do it, 
Let me tell ya, them guys ain't dumb. 

Maybe get a callous on your keyboard finger, 
Maybe get a callous on your thumb. 


We gotta install Microdrive systems, 
Custom software deliveries. 

We gotta move these Aerco Disk Drives, 
We gotta move these AROS Hot-Z's, 


That little hacker with the teakwood on his keyboard, 
Yeah, buddy, that's him in his lair. 

That little hacker got his own twin disc-drives, 

That little hacker got a new Sinclair! 


We got to solder micro-chip sockets, 

Custom EPROM deliveries. 

We got to move these "Z-EXTRICATORS", 
We got to move these "HORACE WITH SKIS!" 





(Look at that! Look at that!) 


I shoulda learned to compile that BASIC, 

I shoulda written some zappers and guns. 

Look at that QL, he's got it stickin' in the phone 
line... ? 

Yeah we could have some.... 


Tell ya somethin'... what's that, what's that, synthetic 
voices? 

Bangin' clangin' screamin' like a wild banshee! 

Oh, that ain't workin', that's the way to do it. 

Get your circuits for nuthin' and your chips for free! 


We gotta sell these Microdrive wafers, 
Custom keyboard deliveries, 

We gotta move these Volume 1 Syncwares, 
We gotta move these overlay keys. 


Listen, now; that's the way you do it. 

You write some software for the "SyncWare Three." 
That ain't working, that's the way you do it, 

Get your products for nuthin', and your chips for free! 


(I want my... I want my SyncWare News! 
I want my... I want my SyncWare News) 





The SyncWare News 


Thomas B. Woods Publisher 
Thomas J. Bent Editor 
Fred A. Nachbaur Technical Director 


All subscription information, billing and ad artwork 
should be addressed to: 


SyncWare News 

PO Box 64 
Jefferson, NH 03583 
(603) 586 7734 


Article submissions, Forum, Support listings, 
Classified ads and easy questions, should be 
addressed to: 


SyncWare News 
9016 Flicker Place 
Columbia, MD 21045 
(301) 730 7187 


Article submissions, issue tapes (when warranted), 
hardware and related tough questions should be 
addressed to: 


Syncware News 

Mountain Station Group Box 12 

Nelson, British Columbia, Canada V1L 5P1 
(604) 354 3858 


Back issues of SWN are available for $3.50 each. 
Volume #1 (for the 1000) is available for $16.95. 


SWN is done entirely on TS computers. Submissions 
are preferred as word processed text files (so we 
need not re-invent your article) on , good tape. 
Memotext for the 1000 and 1500 and Mscript for the 
2068 are preferred word processors. Documents 
submitted in Tasword Two and other word processors 
must be done in 52 column format, If you do not have 
a word processor, but you still have a good idea, 
then don't hesitate too work it up and submit it. 
SWN pays authors about $40.00 per page for original 
articles. This amount will vary slightly from issue 

to issue and is paid when the article is published, 
Write for more information. 











Tri=Base Arithmetic 


by P.H. Skipper 


This program turns your TS1000 into a multi-base 
arithmetic calculator and number converter. It was 
written for the TS1000 so it could be used while you 
write another program on the TS2068. Used in this 
way, "ARITH" proves to be very useful as a 
programmers tool. You can also use the program by 
itself as an instructive aid for understanding what 
happens in binary or hex arithmetic and logic 
operations. 


"ARITH" lets you input either binary (base 2), 
decimal (base 10), or hexadecimal (base 16) numbers. 
The results of the calculation will be displayed in 

all three number systems. However, inside the 
program, all values are converted to their decimal 
equivalent. Almost all calculations are done in 
decimal, and the results re-converted to binary and 
hex for the display. 


To use "ARITH", enter Listing 1 and RUN it. The 
screen will clear and the computer will wait for you 
to input a decimal, hex or binary number. Every 
entry must be preceded with a "D", "H", or a "B” to 
indicate whether the number is decimal, hex, or 
binary respectively. Decimal values must be integers 
and must range between -65536 and +65535. Hex and 
Binary inputs must be positive numbers, however, 
they may be converted to negative after they are 
entered by using the "+/-" function. (ex: To display 
the negative of H0010, first enter H0010. Then enter 
va a") 


Values are displayed in a single row across the 
screen; decimal on the left, hexadecimal next in 
four hexadecimal digits (hexadigits?), then as 16 
binary bits on the right. The display shows negative 
decimal numbers with a minus sign. Negative hex 
numbers are displayed in 16's compliment form. A 
hexadecimal "F" is placed before the four hex digits 
(Actually, there are an infinite number of "F's" off 
to the left of such a number. All but the first is 
discarded. Negative binary numbers are displayed in 
2's compliment form. The 16 bits of a negative 
binary number are preceded by a "C" as an indicator 
of "Complimented" (In a manner analogous to the "F" 
explained for hex numbers, this "C" stands for an 
infinite number of "1's" to the left of the 

specified number of bits. "C" is used instead of an 
extra "1" because it is clearer). 


Arithmetic Operators 


The customary "+", "-", "*", "/", and "=" functions 
are available in the program. These symbols are 
entered alone. After entry, they appear on the far 
left of the screen between the two rows which 
display the values to which they apply. The "+/-" 
(change sign) operator is also available. This 

serves to give the 2's compliment of a number. Here 
are a few examples of how to solve 
decimal/hex/binary problems. 


To add binary 00100111 to decimal 8192, press: 
B00100111 <ENTER> 
+ <ENTER> 
D8192 <ENTER> 
= <ENTER> 
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Pressing ENTER after the "=" produces the result in 
decimal, hex, and binary. 


To subtract decimal 400 from hex FDD8, press 
HFDD8 <ENTER> 
- <ENTER> 
D400 <ENTER> 
= <ENTER> 


The correct answer in decimal, hex, and binary will 
be given, 


Logical Operators 


Besides the arithmetic operators just shown, you 

also have the logical operators, AND, OR and XOR. 
Additionally, "C" gives the 1's compliment of a 
number. These operators are entered in the same way 
as arithmetic operators: 


To logically AND binary 10101010 with decimal 
465, press: 
D465 <ENTER> 
AND <ENTER> 
B10101010 <ENTER> 
= <ENTER> 


The result of the operation will be displayed. 
Observing the binary outputs of logical functions 
shows very graphically exactly what happens when 
AND, OR or XOR is applied to two numbers, 


Chaining Operations 


Either arithmetic or logic operations may be chained 
(A+B+C-D). However, there is no hierarchy among 
operators and no facilities are provided for 
parentheses. There is a single memory available to 
help with slightly complex calculations. This memory 
is accessed by entering the commands "STO" which 
stores the last number displayed and "RCL" which 
puts the contents of the memory onto the display. 


Shift & Rotate 


Binary numbers may be shifted left or right by 
entering "SR" and "SL". All 16 bits of the number 
will shift and the corresponding decimal and hex 
numbers will change accordingly. 


Binary numbers can also have their bits rotated. Do 
this by entering the command "RRn"” or "RLn" where 
"n" specifies the number of bits to rotate. It is 
necessary to include the number of bits to provide 
flexibility in rotating eight-bit numbers in the 

same way that the Z80 microprocessor does, If, for 
example, n=8, the left most eight bits will be set 

to zero and the rotation will occur using only the 


right most bits of the original number. This 


simulates the RLC x and RRC x (Rotate Left Circular 


and Rotate Right Circular) instructions of the Z80 
except that no carry flag is set or reset. If n=9, 


the RL x and RR x instructions can be simulated with 


bit 8 (the ninth bit from the right) being used as 
the Carry flag. 


Screen Control 


As numbers and calculations are displayed, the 
screen slowly fills, Eventually, after the 22nd line 
is printed, an error 5 (Screen Full) will appear. 
Entering CONTinue at this point will clear the 
screen and start the display at the top again. Two 
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IF ¿=1 THEN LPRINT 
3010 IF L=1 THEN PRINT 
3020 LET T=S-LEN ATRD 
ir y d TASA DAA Suh 
3040 PRINT TAB TC; TAB 8:48; TRE 
3050 IF L=8 THEN GoTo su 
3060 IF L=2 THEN GOTO 40 
3970 GOTO 30 

29989 CLEAR 

9910 SAVE “ARITE 

a920 RUN 


other commands, SCL and "B" wiii scroll the screen 
upwards. This will preserve previous numbers of the 
display which is nice if you want to compare before 
and after effects of the shift-rotate, or logic 
operators. The screen can be cleared any time by 
entering CLS or "V", 


Hard Copy 


If the 2040 printer is connected and switched on, 
all information printed to the screen will also be 
printed on the 2040. This can be stopped by 
switching off the printer. The entire screen can be 
copied by entering either COPY or "Z" (the COPY 
key). i 


Errors Conversion to 2068 


It is possible to crash this program because there For those who wish to use this arithmetic program on 
are only a few error traps. However, a crash is not the 2068, you can load the listing into the computer 
normally a serious problem. The program can just be either by using the UPLOAD 2000 program or by typing 
restarted with "RUN". The following error traps DO it in by hand. ; 
exist: 

Delete lines 50, 70, 80, 260, 270, 9910, and 9920 
Incorrect entries--The program looks for one of the because the TS2068 has no FAST, SLOW, or SCROLL 
acceptable entries, and if it is not found, the commands, and uses a different system for auto-run. 
input is ignored and the cursor is again displayed 
at the bottom of the screen, Finally, change these lines to read as indicated: 

10 BORDER 0: PAPER 0: INK 6: CLS 

Display overflow--If a result exceeds the maximum 20 POKE 23658,8: DIM H$(5): DIM B$(17) 


which can be displayed (-65537 to +65536) the word 
"OVERFLOW" will appear instead of the actual number, 
The number itself will not be lost, and further 


430 LET D=B*D+CODE 1$(1)-48-(7 AND CODE 1$(1)>57) 
1000 LET I$="1’s Compl" 
1310 IF D<2"(B-1) THEN LET C=0 


calculations can be performed on it. 1330 IF D>2"B THEN LET D=D-2"B 
enka 1360 LET D=INT (D/2)+C#2*(B-1) 
o AREN A Pra 2810 LET H8Q)=CHR$ (H-16#INT (H/16)+48+(7 


operations is constrained to lie between 1 and 16 
inclusive. If it falls outside this range, the entry 
will be rejected. 


AND (H~16#INT (H/16)>9))) 
2910 LET B$(1)=CHR$ (B-2#INT (B/2)+48) 
9900 CLEAR: SAVE "arith" LINE 1 


2068 LOTTO 


Carlos Lytle 






1064 Worthington Woods eset = 
Worthington, OH 43085 F dg="c" 
GO To 

This listing was submitted for the contest. Since 

all of the programs for the contest were judged ap- gare ar : 

propriately, We tried this one on the Maryland Lot- Bd io 

tery. We lost, therefore this entry lost also. i PAPER > 
i A d is 2 : 1 TO a 

However, this program will do a good job helping you 2008 PRINT AT 8,7; ERA 

to lose as well. The benefits that you can derive a 

from letting the computer (especially your Timex) : 

pick your numbers are that you can then blame your på 

losses on Sinclair for developing, Timex for distri- E z 

buting, SWN for printing, Carlos for creating, your MENU Rs a 





computer for lying and the dog for being underfoot ae STR på THEN Ga 


as you watch the numbers being drawn on the tube. 


In fact, you'll feel so good after all of this buck 
passing that I'd bet money that you'll use this 
program again next week!! 





Smart Text TS-2068 
and the new 


Smart Text 0S-64 
( For the Zebra 05-464 Cartridge ) 


With Universal Intfc/Printer Patch 
For all Configurations 


Three Integrated softwares that does ' 
most all administrative functions 
Word proc - Data files mot - Mailing 
List - Fors Letters - Mailing Labels 
Repeat orinting - Auto Letter Heads. 


Supports all Printers, plus TS-2040. 
29.95 + $3.00 mailing to: Bill Jones 


Gulf Micro, 1317 Stratford Ave, 
Panama City, FL 32404 





2068 Review 
CHECKREC & INVENTORY 


Supplier: 
WMJ Data Systems 
4 Butterfly Drive 


Price: $12.00 


Hauppauge, NY 11788 


"CHECKREC 2000" and "HOUSEHOLD INVENTORY 2000" are 
both written entirely in BASIC, in spread-sheet 

format. Their best features are the scrolling 

facilities used in viewing their respective lists, 

The cursor keys are used to move the 10-line by 32- 

column window. They both work fast enough for light 

uses, but slow down rapidly as the file fills up. 

The printer routines are designed for the TS2040, 

but can be used on larger printers with the 

appropriate interface software. 


CHECKREC 2000 is a simple checkbook balancer. You 
have the option of entering checks, deposits, 

viewing the list, printing, reconciling or saving 

his checks. The first two options ask for the same 
information that would be found in the average 
checkbook register. 


When viewing the records, this program keeps a 
running balance on your account. Corrections can be 
made from this mode, but there is no way to remove 
an erroneous entry. 


Printer options are to list all transactions, 
outstanding checks, unposted deposits, and 
reconciliation summary. The last three of these can 


hang up the computer and should only be done after 
saving the data. 








Reconciling is done by entering the numbers of the 
returned checks and the dates of the deposits. You 
are then led through a series of questions about 
service and miscellaneous charges, and the final 
balance on the statement. 


The documentation is weak, only one page, and the 
lack of error traps can be frustrating when’ the 
program hangs up after entering 50 checks. CHECKREC 
can hold up to 200 entries but the last 9 cannot be 
corrected. Overall, CHECKREC 2000 is sufficient as a 
low-cost solution for those who need help with 
balancing their checkbooks. 


HOUSHOLD INVENTORY 2000 is a straight-forward, easy 
to operate inventory program that will keep 

pertinent data on up to 300 items. You are given the 
choice of entering data, viewing the list, printing 

the list, clearing the spread sheet or saving the 

list. 


There are fields for the item description, date of 
purchase, serial number, etc. These are correctable 
from the "view" menu. The printer routine gives 
hard-copy of the list on the TS2040 printer. 


The fourth option will clear the spread-sheet of all 
records. This is the only type of "delete" function 
available; there is no way to delete a single entry. 


This program makes up for the lack of documentation 
by having the instructions on the screen at all 

times, It is good enough for an insurance list, but 
not flexible enough for other applications. 


Reviewed by: Kenneth E. Majors 
964 D Pine Ct., NAS Meridian, MS 39305 





3aE BANEED MEMORY 


Plugs into the TS2068 cartridge slot. This 32K ram is much more than just a memory. Án on board battery keeps it alive even when you turn the computer off. Switch select- 
able for use in the DOCK or EXROM banks with NO mods to the computer. Write protect switch lets you use memory like an EPROM. Run your own plug-in BASIC programs! 
Extend capacity by 32K. Reduce or eliminate tape loading time. Detailed instructions include utilities for bank switching and data transfers. The perfect tool for extending 
your 2068's memory or for writing and debugging EPROM software. A beautiful board: solder masked, gold tipped, satellite grade anti-static coating. Very dependable and 


rugged. Battery included. Only $109.95 


EXTENDED BASIG 


22 new commands for your TS1000! Advanced screen utilities make your ZX81 look more like a monochrome 2068. Includes READ, DATA, RESTORE, FILL MOVE, LEFTS, 
MIDS, RIGHTS. IN and OUT commands give you Basic control of I/O mapped peripherals which were previously accessed only in machine code. Extended Basic does not 
require the use of PEEK, POKE, or USR. Takes up just 3.5K of memory. 24 page manual, sample listings included. Unbelievable speed, excellent documentation. NO USR 


CALLS!! Only $19.95 


WATOR + 2X8)1 


Now the ZX81/TS1000/1500 has its very own (and very excellent) version of this popular ECOLOGY SIMULATION program; the idea of which first appeared in Oct. '84 2 
Scientific American. WATOR recreates the ecology of 3 interdependent species. You can experiment by changing populations, feed cycles, reproduction, etc. Watch generations 
pass on the TV screen. Generate HI-RES population curves on the TS2040 printer. Very useful for studying predator/prey relationships. On cassette: Just $16.95 


UNIVERSAL £70 PORT 


The ideal peripheral for experimentors. Learn to control and sense external devices using your computer. Works with ALL Sinclair/Timex machines. 8 bits parallel input, 3 bits 
latched output plus 2 handshake lines. Easy to set up or reconfigure many times. This board forms the foundation of a series of software applications which teach concepts of 
port programming. Choose one application listed below ABSOLUTELY FREE when you order a port board. Only $69.95 each or 2 boards for $109.95 


APPLICATIONS AVAILABLE NOW!! 


*Morse Code Translator for TS2068—Accepts tone decoder input, outputs ENGLISH on the TV screen or printer. Full screen display, auto scrolling. 5K buffer. Unique built-in 
signal reader aids in detecting/reducing noise from the system. This Program is a great tool for learning morse code. Instructions cover set-up, tips for noise reduction, and 


a detailed tutorial on CW translation theory. Regularly: $16.95 


*Pseudoscope for TS2068--A serial bit stream analyzer which mimics the action of an oscilloscope. Use to graphically portray low frequency digital signals in a horizontally 
scrolling graph. Program lets you store and compare samples. Print them out on a 2040 printer. Adjustable sample rate, 60hz timing dots are plotted with your input sample. 
Pseudoscope lets you SEE morse, rtty, serial keyboard signals, etc. as the computer sees them. Very useful in program development or in optimizing interface hardware. . 
Tape/instruction book/full disassembly: $16.95 


*Computer I/O Data Communications—Lets your 2068 speak to your ZX81! Use your TS1000 (must have 64K ram) to store data for your 2068. Send commands which transfer 
data back and forth, or cause the TS1000 to execute your own special Basic commands. Now 2068 owners can put their old 1000's back on line. Software includes operating 
systems for both computers. Requires 2 port boards (one for each computer). Tape/instructions: $16.95. 


Please add $1.50 per order for postage. Phone orders are gratefully accepted. 
To order, send check, money order, or credit card information to: 





Thomas B. Woods 


P.O. Box 64, Jefferson, NH 03583 


Phone (603) 586-7734 





















GET: A STRING INPUT 
ROUTINE 


Shawn A. Byrne 


Here is the 2nd-prize winner in the TS1000 category 
of our DISPLAY CONTEST. Interestingly, we received 
THREE separate programs that performed a similar 
function, and choosing between them was a real 
challenge. GET took the prize for its 

relocatability, flexibility, and internal 

documentation. 








"GET" Machine Code 
Enter each number from left to right starting with the 
top line. Ex: 0, 0, 0, 0, 0, 0, 42, 16, etc. 


























000 000 000 000 000 000 042 016 064 062 128 190 
200 062 076 190 040 036 203 110 040 024 203 126 
040 014 203 118 040 005 017 018 000 024 008 035 
203 126 040 251 017 006 000 025 024 219 035 094 
035 086 035 025 024 211 035 094 035 086 229 025 
034 123 064 225 035 034 060 064 033 000 000 034 
062 064 062 000 050 064 064 033 065 064 054 000 
033 033 064 203 198 042 062 064 017 001 000 025 
034 062 064 048 007 058 064 064 060 050 064 064 
042 014 064 058 062 064 203 119 032 004 054 056 
024 002 054 128 205 187 002 068 077 093 033 033 
064 203 070 040 007 028 032 205 203 134 024 201 
028 040 198 205 189 007 126 254 119 032 035 033 
065 064 062 000 190 040 177 053 042 014 064 054 
000 043 062 118 190 032 001 043 034 014 064 042 
060 064 043 054 000 034 060 064 024 150 254 118 
032 007 042 014 064 054 000 024 087 095 042 041 
064 035 035 070 005 035 035 035 016 002 024 228 
086 123 186 040 029 035 016 002 024 218 062 022 
190 040 006 062 026 190 192 024 230 035 016 002 
024 202 126 187 056 231 122 187 048 227 033 065 
064 052 042 014 064 115 035 245 062 118 190 032 
001 035 034 014 064 042 060 064 241 115 035 034 
060 064 043 237 075 123 064 175 237 066 032 156 
006 000 033 065 064 


Use HOT Z or your favorite hex-loader to enter the 
295 machine-code bytes into a 1 REM statement. Then 
add the BASIC listing and save it to tape. You will 
have a completely self-documenting program on the 
use of GET. 


To INPUT numbers, first GET the number into G$, then 
use VAL to change it into floating-point form. To 
allow decimal points, make the line following the 

USR GET a "REM .-9". 


The original program required the first six bytes in 
the first REM statement for its internal variables. 
We took the liberty of moving these variables into 
the printer buffer area, making the GET code usable 
even if you have other machine-code in the 1 REM 
area (starting at 16514). This buffer is cleared 
before being used for printer operations, so the 
change should in no way affect your hard-copy. 


GET also uses the "unused" system variables at 16417 
and 16507/16508. This latter one is also used by the 
Aerco disk system, so if you're using the program 
with the disk you should change references to VARS 
(407B) to 4042 (also in the printer buffer). GET to 
it! 
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Recycle That 16K Rampack! 


John Oliger & Fred Nachbaur 


One of the great things about the Sinclair/Timex 
family of computers is that it is ideally suited for 
hardware experimentation. This is especially true of 
the ZX81/TS1000. Still, a lot of folks are hesitant 
to tear into their precious machines for fear that 
their experiments will result in the death of the 
"patient." 


So here's a little project that won't even require 

the removal of the sticky-feet on the bottom of your 
computer. Do you have a spare Sinclair/Timex 16K RAM 
pack floating around? If not, you can probably pick 

one up for a song if you look around a bit. (Check 
Hal-Tronix' ad in SWN 3:2.) How would you like two 
banks of 8K memory in the 8-16K range? Well, with a 
16K pack and one inexpensive chip you can have just 
that. 


In addition to the RAM pack you'll need a 74LS02 or 
74HC02 IC (costs under $1). Add one 2.7K, 1/4W. 
resistor, a diode, and a subminiature SPST and 

you're ready to go. 


Theory 


If you just want to get on with it, skip this 
section. But if you want to learn a little about 
memory decoding on the Sinclair, this section might 
give some insights. 


First I'll tell you how NOT to do it. I thunk up the 
circuit of Figure 1, using the following logic. A14 
controls the 16K "block" of memory; when it is low, 
the 0-16K (and 32-48K) region is addressed, and when 
high, the 16-32K (and 48-64K) region is being paged. 
So the first step would be to invert this A14 

signal, so that the RAM pack responds to signals in 
the 0-16K range instead of 16-32K as normal. 
Furthermore, the RAM pack's MREQ NOT should be 
engaged (brought low) only when the 8-16K region is 
addressed; in other words, only if computer MREQ NOT 
is low and A13 is high. Lastly, we want to turn off 
the ROM under these conditions, as the 

Sinclair/Timex ROM "echoes" in the 8-16K range due 
to incomplete internal decoding. The RAM pack's 
disconnected A13 line could then be used to select 
one of the two available banks. If you study Figure 

1, you might think, as I did, that this should work 
fine. 


However, there's a problem. I wired up Figure 1 
using a single 74LS00, and though it seemed to work, 
it occasionally corrupted the data stored in either 

of the two blocks. Time to send an S.O.S. to John 
Oliger... and true to his reputation, an answer came 
a couple weeks later. 


The key is that, once again, it is the non- 
standardness of the Sinclair memory system that 
causes trouble. The above circuit would probably 
work with any other similarly mapped computer, but 
not with the Sinclair/Timex. To quote John, 


"Your circuit for the 16K, RAM pack is giving you 
problems because it will interfere with the RAM's 
refresh. MREQ NOT is tied directly to the memory 
chips' RAS NOT (Row- Address Strobe) pins through an 
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OR gate, causing either a real RAS NOT: or a RAS-only 
refresh during refresh time. MREQ NOT is active 

during a 'window' of the refresh cycle, and the 

Sinclair pack uses this fact to advantage: So, if 

A13 is not high from the 'I' register during this 

time (this is set for the video routines to 1Eh, 

which would NOT have A13 high), no refresh would be 
performed during refresh time, The memory would 

still be partially refreshed from normal READ/WRITE, 
but would be very erratic and undependable." 


"Try the circuit in Figure 2 and see if that fixes 

the problem. The key in using the Sinclair RAM pack 

like this is A14. A14 being high can be thought of 

as the ACTIVE HIGH CHIP SELECT for the RAM pack. Use 
IT instead of MREQ NOT." 


"Another benefit from doing it like this would be 
the fact that A15 is included in the decoding, and 
thus the RAM pack will be fully decoded for the 8- 
16K region, and NOT BE REFLECTED at 40-48K." 


If you study Figure 2, you'll see that it 
accomplishes the same result, but doesn't interfere 
with MREQ NOT. Note that we're using A15 also 
(specifies 0-32K or 32-64K). If A14 and A15 are both 
low, and A13 is high, then ROMCS is inhibited and 
the RAM is activated (via its A14 line). MORAL: Go 
ahead and try your hare-brained ideas, they might 
even work. If they don't - ask an expert. 








Let the good times roll with | 


HI-RES GAMES 


for TS1000/1500/ZXB1. High res 
equals TS2068 without hardware 
Highly-rated, 16K, Action-packed 
Rocketman — Fortyniner: — ZXtricator 
$9.*each or any 3 for $25.* 













ME 


RERCO Disk Drive System in stock now 


QL Computer System $299. 
2 microdrives, 4programs 


Special: ROMSWITCH + GAMESMATE Joystick interface 
Run ZX Spectrum programs on your TS2068. 
$59.95* 


Free catalog with many new items, special sale 8 
liquidation items (hardware, software, books, magazines). 
“with shipping included. Check, MO, MC/Visa accepted. 


RUSSELL ELECTRONICS 
RD 1 Box 539, Centre Hall, PA 16828 
814-364-1325, 10-7 EST Mon-Sat 
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FIGURE 1: This circuit DOES NOT work (see text). 


TO 
COMPUTER 


A14 


MREG 


A13 * MREQ 


Start Hacking 


First come the mechanics. Open the RAM pack, and 
find a place to mount the switch where it won't 
interfere with anything when you close it up later. 

I super-glued a small "DIP switch" via a small 
plastic pad to the upper-left corner of the decoder 
board (the one with the edge connector on it). A 
square hole in the front case-half allows the switch 
to protrude and be accessed when the pack is 
installed. This is the "BANK A/B" switch. You might 
want to use a magnetic reed switch and magnet (a la 
"ROMSWITCH") and you won't even have to put any 
holes in the case. Now cut the traces going to the 


FIGURE 2: This circuit DOES 
out why. 
TO 
COMPUTER 


ALS 


74LS@2 or 74HCO2 


A13 
O 


A14 


AIS 
NC to RAMpack 


ROMCS 1N41 48 
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A13 + MREQ 


edge connector lines A13 (13B) and A14 (12B). The 
connector is numbered 1 to 23, starting at the end 
closer to the key slot. Note that the key is 
actually pin 3, don't get confused by this. The top 
row of contacts is the "A" row, the bottom is "B" 
(use "B" for "Bottom" as a mnemonic). To avoid 
confusion with address lines A0-A15, the actual 
connector designations will always be written with 
the number first. You'll also be making connection 
to +5V (1B), Ground (4B and 5B), and A15 (11B). 


If you plan to use this with 2K only (no other 


external RAM) you'll also have to cut the traces 
that go between pins 1B and 2A (RAMCS NOT). Note 


work. Read text to find 


+SV 
Lt 
cut K 
x 
TO 
BANK A/B RAM 
CIRCUITRY 
cut 
xX 
O 
* ALS 
A1 4*Ai5*A13 


that there's a trace on each side of the board; you 
have to cut both. This is recommended but not vital 
even if you do use external RAM, 


Now do the final wiring. Pin 14 goes to +5V (edge 
connector 1B) and pins 6, 7, 8 go to ground (4B and 
5B). Pin 12 goes to A15 (11B) and pin 11 goes to A14 
(12B). Pin 5 goes to A13 (13B). Finally, pin 1 
connects to ROMCS NOT (23B) via a 1N914/1N4148 


diode, banded end towards ROMCS NOT. Pin 1 ALSO goes 


straight to the other side of the cut trace to A14. 


Finally, wire up your switch between the other side 
of the cut A13 line and ground. Also connect this 
trace to +5V through a 2.7K resistor. There! All 
done! 


Now prepare the 74LS02 IC. Bend the legs so they 
stick straight out from the body of the chip. Bend 
the narrow parts of pins 3 and 4 toward each other 
and solder them together. Do the same to pins 6 and 
7, Cut off the narrow parts of the remaining pins. 
Now run a jumper from pins 6 and 7 to pin 8. Run 
another (insulated) jumper from pin 2 to pin 10. Run 
a third jumper from pin 9 to pin 13. Route the 
jumpers over the numbered side (top). 


Mount the IC with sticky-foam or silicone glue, on 
the backside of the decoder board, between the 
74LS157 and the high-numbered end of the edge- 
connector. Position it carefully, there isn't much 
room here (that's why we trimmed off the excess pin 
length). 


Test For Smoke 


To test it, you'll have to install it as the last 

thing in your line-up (obviously, since it doesn't 
have a through-connector). If your main RAM is 
another Timex or Sinclair pack, you could add a 
finger board, but it's tricky and you won't be able 
to get it back in the case. Better to use another 
pack, that already has a finger board through- 
connector. Alternately, make up a "mother board" or 
extension cable to plug everything into. 


Check everything over, then check it again. Use the 
pictorial diagram of Figure 3 as a guide. If all 

looks good, power ‘er up, and try POKEing values 
into the range from 8192 to 16383, and then PEEKing 
to see if you get the same values back. Then flip 
the bank switch, and do the same with the other 
bank. 


If all went well so far, put it all back into the 
case and test it again. You're now ready to run 
machine-code in this region, or simply use it to 
store often-used programs, I've successfully stored 
and run Memotext in one bank, with the Delphic 4K 
toolkit, Z-XLR8, UPD and a few other utilities in 
the other bank. Toggling the switch won't corrupt 
memory or crash the machine provided you're not 
addressing (reading from or writing to) this region 
at the time. In other words, flip the switch only 
when you're back in BASIC. 


There. Wasn't that fun? As a final note, this 
doesn't work with my TS1500. If any of you wizards 
out there can figure out why, I'd love to hear from 
you. 


FIGURE 3: PICTORIAL DIAGRAM 
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$199 FD-68 Interface 
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S inch/400 kilobyte 
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$99 Dual Drive Cabinet 


40/80 tracks per side and 5 amp Pwr Pack 


64K RAM (256K opt.) 


$3 Per item S&H 
& 8K ROM on board 
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Enhance the performance of your TS 2068 with the AERCO Disc System. All of the 
speed and convienience of a full-out floppy disc system. Save, load and copy programs 
at the industry standard of 250,000 bits/sec. Fully compatible with all Shugart type 
drives, including those already in use with the AERCO 1000 Disc System. The 64K of 
on-board RAM can be used as a second bank of system memory or for a full-blown 
CP/M System (version 2.2). The RGB output is crystal clear and rock steady. The 


power supply is a 5-amp high efficiency switcher. We offer a variety of other hardware 
for all models of sinclair-TIMEX. 


NOW AVAILABLE: 256K UPGRADE $50 (2-drive max) $80 (4-drive max) 
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BASIL'S COMPENDIUM 





Basil Wentworth 
1413 Elliston Drive 
Bloomington, IN 47401 


A Few NO-NOs 


This chapter will explain the three instructions 
that it would be wise to avoid in ZX81 machine 
coding. In decreasing order of importance, they are 
118, 126, and sometimes 11. But first to our little 
digression. 


The bad news is that I don't have any "fun" program 
for you this time. The good news is that I'm going 
to suggest a little technique that will help you to 
keep track of the ones that you already have. 


Figure 7-1 gives you an idea of how all those 
utility programs can be stacked up into a series, 
Leave Line 1 vacant for the moment, and enter all 
your utility routines as shown in lines 100, 110, 
120, etc. If you want, use line numbers 1000, 
1100, etc., or any other numbers--but it's most 
convenient to use line numbers beginning with the 
digit "1" (for reasons that will soon become 
apparent). 


Line 10 gives an index to the series. This is 
optional, as are the "operating instructions" that 
are interpolated between the successive machine 
code routines. Now, when you want to invoke a 
machine code routine, just bring the selected 
routine down into the EDIT position, and put it 
into position as line number 1. (Which is easier to 
do if the line number already begins with 1.) And 
there you are, ready to go. 


You'll also notice that I added the name of each 
machine code line at the end of the routine. This 
is completely kosher--once the computer has 
encountered and complied with the RETURN 
instruction, it doesn't matter what additional 
garbage (or other verbiage) is included. 


And now back to the lesson. 


Before going through the next steps, SAVE any 
material in the computer that you may want to keep. 


Now, suppose you want to LET BC=118. Or, in machine 
code jargon, Load BC with 118. Use the loader 
program we introduced last time, making sure that 

you have enough nulls, and enter Line 100 as 


100 LET P$="6.0,14.118,201." 


and RUN. You'll notice that the program proofreads 
perfectly all right, and that PRINT USR 16514 gives 
118, just as you expected. Now LIST the program, 
and bring line 1 down into the EDIT position. 
Where'd everybody go?!!! 


Just to make sure how much we lost, PRINT USR 16514 
again. Well, at least that much still works. Now 

LIST 10. There's the rest of the program, so I 

guess we haven't done anything fatal. Let's change 


the program to 


100 LET P$="14,118.6.0.201." 


and RUN. Again the proofread is OK. PRINT USR 16514, 
and you'll see that it doesn't matter whether we 


load B or C first, as long as we're telling the 
computer separately what to put into each byte. But 
pay attention to that "as long as" proviso. When we 
get around to loading both registers with a single 
command, it's going to matter very much which one 
we mention first. . 


But now LIST the program again. More confusion! And 
if you need further proof that something funny is 
afoot, try to EDIT line 1. / 


So here's no-no number one: stay away from 118! 
Think of it as the computer's unlucky number, 


The reason for this crazy behavior is that the ZX81, 
whenever it sees a 118, thinks that it has reached 
the end of a line. The number 118 is one of those 
"housekeeping" indicators that we talked about a 
few chapters ago. 


And there's a further reason why we want to avoid 
118's--some of our programs are going to use the 
presence of a 118 as an indicator of the end of the 








line, just as the computer does. And those programs USR 16514 gives the predicted value of 126, but 


would be just as confused by a spurious 118 as the look at what line 1 gives when you LIST it! 
computer's display was. 


What happened to those missing bytes? Well, that's 


It shouldn't be too hard to avoid 118's, After all, another of ZX81's little quirks, The symbol 126 is 
there are onfy two reasons you'd ever want to use used by the ZX81 to tell itself that the next few 
118--or any other number--in a computer program: as bytes are to be construed as making up a number, 
an instruction or as data. And you'll never want to and are not to be displayed in the normal fashion, 
use 118 as an instruction. Let me phrase that a To add injury to insult, if you try PRINT USR 16514 
little more emphatically--NEVER use 118 as an after EDITing this line, you're likely to crash the 
instruction. program. 

And why not? If you'll look up 118 (or 76h) in the "Crash", in case you don't know by now, is a rather 
table of instructions for the Z80 chip, you'll find picturesque term for what happens when the program 
that it results in HALT. A very useful command, you goes completely out of control, and can't be 

might think--after all, BASIC programs use STOP recaptured. You've already seen what happens when 
every day. The difference is that you can always you fool around with one of the "housekeeping" 

give a new command after a STOP in BASIC, to get bytes. Another sure way to crash is to use 118 as 
things going again, But if you use HALT during a an instruction, as we discussed above. Yet another 
machine code operation, there's no way to get the is to write a machine code sequence without a 
computer's attention to resume operations. (T he RETURN. 


TS1000 uses the HALT instruction as an aid in 


Luckily, it' 
creating the display file and setting interrupts. teste s the program that crashes, rather than 


the computer. The ZX81's hardware is not damaged 
An example is given in SWN 2/2 pg. 17. The byte at all by a crash, other than the wear and tear on 
after the HALT tells the computers where to go.) the plug as you pull it out to start over, But a 
So, you won't want to use 118 as a command very crash can do incalculable damage to your 
often, About once in a lifetime would be enough. animity=-éid 1 
But what if you want to use it as data? ee Ete sn ole ae en 

ij marriage, if your spouse happens to be within 
earshot. 


Usually, the easiest way to avoid using 118 as data 
is to load the appropriate register with 117 and 
then add 1 to it. That's the approach I usually 
use. There's even a special instruction, called 
INCREMENT, that increases the contents of a 
selected register by 1. Or you may choose to use 
some other dodge. But it's usually worth while to 
find some way around the 118's of computer life. 


Getting back to our friend, 126. It's usually easy 
enough to avoid using it as data, Unfortunately, 
however, it represents a very useful instruction, 
There are ways, however, to get around that 
instruction, and I'd suggest that you take 
advantage of them. 


One other sometime no-no is number 11, The CHR$ of 
11 is ", the simple quotation mark. As long as 

you're working with REM statements, as we will be 

for some time, this little guy is harmless. But if 


There's another number, 126 (7Eh), that it's best to 
avoid, too. To see it at work, use the loader 
program to enter the following series into 1 REM: 


6.0.14.125.201 you're storing your machine code in a string, as 
A > 5 someday it may happen, he's likely to give you 
Now LIST, and look at the first line. All in order? trouble, 
And notice that PRINT USR 16514 gives 125, just as 
you'd expect. Now change the 125 to 126, and try And on that ominous note, I'll leave you for now. 
again. The proofread is as you'd expect, and PRINT There will be more, 


ASS b debi BUG 
‘i a 2 ALERT HO HUM 


Oh, dear. Your Technical Director blew it again. My 
suggestion for using the "Audio Frequency Counter" 
SMPL routine (SWN 3:1) as a tape-signal sensor 
assumed that the count is returned in BC, which it 
is not. (I was thinking of the similar VOTEM m/c 
routine, which does return the count in BC), It WILL 
work, however, if you first transfer HL into BC; one 
possible way is to: 


CALL SMPL KE Y BOAR D 


PUSH HL 
POP BC 
RET 
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HOT Z/ZEUS COMPARISON 



































S. J. Wyatt 
P.O.B. 6239 
Washington, D.C. 20015 
301/927-5212 


Whether you are a beginner or an old pro at 
programming in machine language, you need the "tools 
of the trade" to allow youself to concentrate on the 
programming and not spend 90% of your time figuring 
out the mechanics of getting your code into your 
computer. This article will describe and compare 

two well known assemblers and their differing 
approaches for programming machine code. 


An assembler lets you use the (relatively) easy to 
understand mnemonics, such as "LD A,80" (load 
register A with 80), instead of the abstract "3E80" 
when you are typing in program listings or writing 
your own program. Combined with a good tutorial, 
such as Toni Baker's articles in ZX-COMPUTING, one 
of these assemblers could be just the ticket to see 
you well on your way into the world of machine code. 


SOFTSYNC INC. 
14 EAST 34th ST 
NEW YORK, N.Y. 10016 
$19.95/CASSETTE 


ZEUS is a two-pass assembler which occupies memory 
from 57344 to 65279, It allows you to enter a 
program in assembly language complete with labels, 
comments and text. Line numbers are required, but 
the assembler will handle that for you automatically 
if you type "I" followed by the starting line and 
desired spacing. You must specify the Origin (ORG). 
The origin is where you want the machine code which 
ZEUS will generate from your source listing to 

begin. Once you've entered your program you can have 
ZEUS assemble it into machine code by hitting A and 
ENTER. If you've made an error in syntax, then 
assembly time is when it shows up. The assembler 
wili stop assembling and display an error code and 
the line number in which it occured. You can list 

the line and correct the mistake by using the cursor 
keys and screen editor commands. 


Once you've corrected all syntax errors, the cursor 
moves down to the next line with no error report. 
You are left with a Source listing and its 


Figure 1. Sample of ZEUS Display 


00010 GAS 40000 

000223 ENT 

90039 VECT EGU RFEFF 
00950 BREOr LO HL, BRE 
00050 Eb. (UBECTIO HE 
00070 OT 

OVER LO A,HFE 
00030 LD IA 
001009 IM 2 

0110 E 

0012 RET 

20130 BRE. DI 

20142 PUSH AF 
001509 PUSH HL 
90159 Ll A, 123810) 
08170 CP 214 
30122 JE 2,606 
201309 LO HL,23692 
002092 SE ae CME] 
20210 POP HL 
90220 POP AF 
Du2zi BE 

v0z4a JF AQUI 
00259 GO POP HL 

0025 LO HL,9090 
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equivalent in machine code, beginning at the address 
specified at the start of your source code by the 


ORG statement. The machine code program could now be 


run, but of course you'll want to SAVE it first. It 
is very important to save the source file 'that you 
spent the time to type in and not necessarily the 


machine code itself. With the source on tape, you 

can reload and examine the program, make changes and 
reassemble it with ZEUS in a matter of seconds. Once 
you are completely satisfied with the code generated 
from your source file, the machine code can be saved 
and used. The source file cannot be recreated from 


the machine code so keep the source code somewhere 
safe. 


Another feature of an assembler that is not 
immediately apparent to the novice programmer is its 
ability, by changing the ORG address, to move a 
machine code program to a new location without the 
hassle of going through the machine code and 
changing all of the JUMPS and CALLS by hand, 


The standard directives, such as, DISP for 
displacement of a program and EQU to assign values 

to labels, are also included in ZEUS. DISP is useful 
when you cannot assemble the program where you would 
ultimately run it from. For example, if you set ORG 

at 32768 and Disp at 10000, the machine code 
generated from your source file would be able to run 
from 32768, but it would be placed at 42768. If you 
didn't displace it, the code would overwrite the 
source file which ZEUS holds at 32768. EQU allows 
you assign a value to a name or label. Just suppose 


ANNOUNCING MAXSOFT” S SUPER 
TRY—DEFORE-YOU—BUY CONCEPT 





Have you ever wanted to buy a piece of software, but were not sure if it would 
do what you wanted it to? Or if it was still available? Or any of the many 
other questions that you may have? Well, we understand, and are prepared to do 


. something about it, with what we believe to be one of the most dynamic offers 


ever made to you, the Timex user. 


If you want to try out the listing of anu of the MAXSOFT programs (all shown 
below), just send us a self addressed, stamped envelope (9"x4”), the name of 
the desired program, (maximum 2 programs at a time, please), and the name of 
this magazine, and we will send you the listing with instructions. You may 
then type it in and use the program for 10 days, to see if you like it. If you 
do, then send us the "listing/instructions” price shown below. If not, then 
send us the listing and instructions back in good condition. We will trust you 
not to keep copies of anything that you send back. This try-before-buy offer 
does not include cassettes, put if you get the listing, look it over and like 
it, but don't want to take the time to type it in, then send us the "with 
cassette” price (shown below) instead of the "listing/instructions” price and 
we will forward the cassette to you also, postage paid. 


HOH’ S THAT FOR A “HHAT A DEAL” DEAL? 


This is a totally new sales concept for MAXSOFT, and so we are currently 
setting a January 31, 1986 cut-off date. We may extend that date if possible, 
but will not promise, so as not to disappoint anyone. Write if in doubt. 


MAME LIST/INSTA M/CASS DESCRIPTION 


SUPER-SCREEN ss s9 


Req 16K. Allows BASIC program to SCROLL or 
1000/1500 


CLS only a "window", a portion of the screen 
leaving other things that you want to stay 
(scores, instructions, etc). 

SUPER-SCREEN 2068 $5 ss COMING SOON!! Same as S-SCREEN 

1000 except relocatable to anywhere in 
RAM. Use from BASIC or M/Code. 

MAX-DIS 2068 ss s9 Diseassembler written in BASIC with a clean, 
structured style. Fast for a BASIC routine. 
Neat printer Format allowing comments, etc, 
on the 2040 printer. Great alone or 

merge w/JRC compiler. Super Combo. 
MATH-MASTER su s7 Great math skills test for young and old. 
Three levels of play. +,-,X and /. Specify 
1000/1500 (2K or more) or 2068 

SCRAMBLE - BUG su s7 Delightful word game. One player inputs 

a word at their own level, computer 
scrambles it, end pleyer 2 guesses it. Very 
enjoyable family or party fun. Specify 
1000/1500 (16k) or 2068. 

BEAT-THE-SYSTEM su 37 Pleyer against computer in this one. Guess 
the random number selected by computer. Very 
chellenging.Not as easy es it sounds. 
Specify 1000/1500 (16K), or 2068. 


MAXBOFT 611 FRANKLIN STREET, HAMILTON, OHIO 45013 


you wish to use a routine in the ROM to scan the 
keyboard for you. You would enter "KSCAN EQU 02B0." 
Every time you want to use the scan keys routine, 

you could use CALL KSCAN instead of CAll 02B0, which 
is much harder to remember. 


The Monitor included with ZEUS ASSEMBLER is minimal 
at best. Typing M/ENTER, while in the assembler, 

will place you into the monitor mode. From here you 
can change colors, get the hex or decimal 

equivilant, examine or output to an I/O port, copy 

a block of memory, set tab stops for ZEUS, modify 
contents of memory, or examine blocks of memory. 


Nobody likes to sit and stare at lines of hex 
numbers, It's only a necessity when you don't have 
a disassembler to translate for you. The most likely 
uses that the average novice would get from this 


monitor are the set tabs and the HEX/DEC conversion 
functions, 


The Manual is 22 pages long and only gives one 
example to use, Ten routines that you might find 
useful to call from ZEUS are listed in the appendix. 


SINWARE 

BOX 8032 

SANTE FE, NM 87504 
$26.95/CASSETTE 
$59.95/CARTRIDGE AROS 


HOT Z has been available in many versions since it 
was first introduced for the ZX-81/TS-1000. The most 


recent, known as HOT Z AROS, is in EPROMs mounted on 


John Oliger's cartridge board. They take up 24k of 
memory from 8000h to DFFFh in the dock and is 
invisible to the home bank (RAM). Virtually none of 
your memory is taken up by this system. HOT-Z on 


Timex / Sinclair Owners 


cassette includes a high and low memory version, 
with and without a name file. The name file contains 
the labels of the ROM routines and the system 
variables as well as routines in HOT-Z itself. This 

is extremely helpful in understanding exactly what's 
happening in the machine code. 


Upon loading, HOT-Z self starts and you find 

yourself in the disassembly, or READ mode. There are 

4 modes: READ, WRITE, HEX-EDIT and SINGLE-STEP. The 
first three share the same screen format, the 

difference being in the position of the cursor and 

the effect of the commands. 


The display is divided up into four columns, First 

is the address, in hex, of what follows in that row. 
The second column is the numbers for the 
instruction, also in hexidecimal, in that memory 
location. The fourth, the one you would read, 
contains the Z-80 assembly language mnemonics for 
the instruction. The third column is reserved for. 
labels. Each label corresponds to an address. You 
can label your own routines or those of others, 
Since these names are restricted to four characters, 
some forethought is required in order to reflect the 
purpose of the routines. 


In READ, the cursor appears at the top of the screen 
in the address column. To examine the next "page" of 
disassembly, merely hit the space bar. To go to a 
specific point in memory, you can type in the 

address or label. 


If you wish to write machine code, you can enter 
HEX-EDIT (symbol-shift/E) or WRITE (symbol-shift/A). 
Quite often the machine code listings in magazines 

are in hex. They are difficult to understand and 
impossible to debug until you save the resulting 

code and examine it with a disassembler. In HOT-Z, 


TAKE A LOOK! 


TIME DESIGNS 
MAGAZINE 


Readers nationwide 
(and Canada too!) 


36 Illustrated Pages 
Published “On Time’’ 


Interesting Articles / Programs 


Current Information 


Exclusive “T/S Shopper” 
Guide 


FOR YOUR 


2068 - 1000/1500 - SPECTRUM 


JOIN US FOR A YEAR 


ONLY $15 


SIX BI-MONTHLY ISSUES 


SEND NAME, ADDRESS, CHECK OR M/O TO: 
NME DESIGNS MAGAZINE 
29722 Hult Rd. 

Colton, Oregon 97017 





however, the hex is converted to its mnemonics as 
you type it in, and hitting ENTER isn't required. If 
you wish to enter a listing in mnemonics, such as 
the source listings in magazines, enter the WRITE 
mode and begin typing it in, hitting enter after 
each instruction. The hex equivalent will appear in 
the second column as Hot-Z assembles it. This is a 
line assembler in that the machine code is assembled 
line by line as you enter it in either form, Syntax 
errors prevent the line being accepted (as in 
Sinclair Basic), so any corrections are made as you 


go along. There is no source file as there is in 
ZEUS, 


Figure 2. Sample of HOT-Z Single Stepper Display 
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Once your program is entered, you can save it and 
run it from WRITE mode. This brings us to one of the 


most powerful features of HOT-Z, the SINGLE-STEPPER 
(figure 2). As the name implies, this mode allows 
you to step through a routine one step at a time and 
examine the results, All of the accessible registers 
are shown, including the alternates, along with 

their contents. Below these are the stack pointer, 
psuedo stack and the condition of the flags and 
exchange flags. Finally, at the bottom of the screen 
are the last instruction executed, the next to be 
executed, and the three in sequence after that. When 
you hit ENTER, the next instruction is run and every 
thing on the screen is updated. If you wish, you can 


set 2 breakpoints and have HOT-Z until it reches 
one, 


A window facility is also included. This allows you 
to set aside a portion of free memory for a second 
display which can alternate with the single step 


Figure 3. Sample of HOT-Z Disassembly Display 
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display to let you observe the effects of your 
program on screen. As a debugging tool, this is hard 
to beat. 


Conclusion 


ZEUS is a competent assembler but with a limited 
debugging capability and with no disassembler. This 
means you can't load up a program and examine it in 
its disassembled form. It's possible to enter a 
program in hex by using the monitor facility, but 

you won't see it disassembled, Other than’ syntax 
errors, debugging is a matter of "try it and see." 
The greatest feature, as compared with HOT-Z, is the 
source file. As I mentioned before, all that has to 
be done to alter the position from which your 
program is run is to change the ORG value and, of 


course, any absolutes that refer to the program 
itself. 


HOT-Z, on the other hand, is a combination of a 
monitor, editor, disassembler and assembler with 
very extensive debugging facilities. There are so 
many features included that it is impossible to give 
a complete picture let alone describe the uses of 
all of them. I haven't even touched on the floating 
point interpreter or the relocation features. HOT-Z 
even lets you load in ZX-81/TS1000 tapes. The only 
serious drawback to HOT-Z is the absence of a source 
code. However, with the many code and block 
manipulation commands, it's by no means a fatal 
omission, 


Ideally, you would have both ZEUS and HOT-Z in your 
tool box. The combination of ZEUS" source file and 
HOT-Z's editing and debugging capabilites would be 
perfect. If it comes to "one or the other" though, 
HOT-Z, while a little more expensive, offers 
advantages that far outweigh the lack of source file 
and extra few dollars, 


DICE 1000 


Chuck Peterson 
PO Box 98 
Alcester, SD 57001 


Although it is an old standby--a rolling pair of 
dice, this version's merits are speed and flexi- 
bility. 


"Dice" begins with a few lines to draw the dice. 
This is followed by the basic (with machine code) to 
roll them. Lines 220 and 230 set the screen location 
for the pips of the first die. Lines 330 and 340 do 
the same for the second die. The two pairs of POKEs 
enter a displacement number which is added to the 
address of the screen by the machine code. I have 
included the routine at line 500 to calculate the 
displacement (since this is easier than trying to 
explain it). RUN 500. You will then be prompted for 
the row and column values where you would like to 
place the upper left hand pip of each die. You may 
then edit them into the program in the lines that 
POKE 16544 & 16545, 


Line 260 determines which character will be printed 
as the pip. It is currently the "O" character. Line 
300 changes the character that is printed (grey 
grapic) on the last roll of the dice and may be 
deleted if desired. Line 270 determines how many 
times the dice will be rolled, which is currently a 
number from 3 to 5. Line 290 picks a number from 1 
to 6 and pokes it into the machine code. This will 
be the number of pips that are printed. 
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start + 

start +30 
start +31 
start +47 
start +70 
start +90 


OFFSET 





See it tet 
Pre CA ved Let CA 1 


Call address 
Pip location 
Pip location 
# of pips printed 
Character printed 


ROUTINE 
Delay 





The machine code can be relocated if you calculate 
new addresses for the POKEs and the USR call. Assume 
"Start" is where the machine code begins. 

with 103 spaces after the REM or 103 bytes of space 


There is a delay in the machine code at address 
16561. It is currently set at 5, but you may want to 
try a number between 0 to 10. For a quick experi- 
ment, try editing line 260 and make it an inverse 
space, POKE 16561,1 and then RUN the program, 

To enter the machine code, you will need a REM line 
in memory elsewhere. Enter the following decimal 
table with your favorite POKEr program or use the 
HOT Z listing of the machine code to hex poke the 
data. 


Enter the data left to right, top to bottom. 


BASIC PROGRAM LISTING 


Direct POKE 
DECIMAL TABLE 


230 & 330 
290 


LINE 
310 
240 & 340 
260 & 300 
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2068 SCREEN COPY 





Robert D. Hartung 


Box 148, Huntertown, IN 46748 


When I first got an Aerco interface and a C. Itoh 
8510AP printer for my TS2068, my immediate interest 
was in getting out a big batch of letters I needed 

to get done at the time, so after casually noting 

that LPRINT CHR$ 0 called up a screen-dump COPY rou- 
tine I didn't give much attention right then to the 
8510's bit-graphic capabilities. When I did get 
around to experimenting with UDG printouts, however, 
I soon discovered that whenever a character defini- 
tion contained a zero byte, which occurs often, the 
printer went into an orgy of copying everything in 
sight. (I understand Aerco has corrected this in 

their later versions.) 


Comes now Tom Woods with his neat little 117-byte 
printer driver routine that he sent me to try out 
before including it in the PRO/FILE 2068 manual 
(well worth the price in itself). Not only does it 
allow imbedding printer commands right in the text 
but these can include any succession of bit-graphic 
codes for UDGs, However, it does not support the 
COPY command (nor does it expand the T/S tokenword 
character-codes for LLIST) so the following routine 
was developed to provide for printout of screen- 
dumps. It should be noted that while this technique 
may be applied to all dot-matrix printers (and a 
variation may be used with daisy-wheel printers) the 
actual codes must be adjusted for your particular 


printer from the examples given here for the C. Itoh 
8510AP, 


First, a short review of the way a dot-matrix print- 
er handles character-fonts, As you know, when it 
moves across the page the printhead fires a vertical 
column of dots at the paper (from 7 to 24 in single- 
Strike mode, depending on the dot-density capability 
of your printer). However, the TS2068 reads charac- 
ter-fonts in horizontal rows in printing the respec- 
tive bits to the screen as a dot for a 1-bit and a 
space for a 0-bit. This means that in defining a 
complete 8 X 8 matrix UDG character to the printer 
the character must be rotated 90 degrees from the 
way it appears in the display--that is, unless we 
read each individual bit directly from the display 

file as the printhead traverses the page a single 
dot-line at a time. 


The POINT function allows us to do this, We also 
need a single-dot UDG character in the very corner 
of an 8 X 8 matrix so we define this as CHR$ 01h 
(hex notation). Now, let's single-step through the 
following demo routine written for the 8510AP and 
using Tom's printer driver: 


1 CLEAR 63487: PRINT FLASH 1: 
* Load WOODSPRINT code from P/F 
": LOAD "CODE : POKE 26703, 187 
: POKE 26704,248: CLS 

2 PRINT "12345678981234567898 
123454789012" 
E 3 PLOT 58,128: CIRCLE 59,128, 


5 LPRINT "t1BP*1BT01" 

19 FOR x=175 TO 8 STEP -1 

20 FOR y=8 TO 255 

30 IF POINT (y,x) THEN LPRINT 


"+1850881181" 
POINT (y,x) THEN LPR 


40 IF NOT 
INT *41B1"; 
50 IF y=6 THEN LPRINT 
68 NEXT y 
70 NEXT x 








Line 1 CLEARs a location for the printer driver rou- 
tine, LOADs the codes, and the POKEs tell the compu- 
ter where to look for the start of the LPRINT rou- 
tine. Other driver routines may be used.by adjusting 
the CLEAR location and POKEs accordingly. Lines 2 
and 3 set up a test display of 32 columns, with the 
center of a circle plotted to help in experimenting 
with size and linearity modifications. Line 5 sets 

the 8510AP in proportional pitch and dot-spacing 

mode, with 1/144" line-feed increment. 


The up-arrow control character (Extended-mode H on 
the TS2068 keyboard) tells Tom's driver routine to 
interpret the next two characters as hex for the ESC 
(CHR$ 1Bh) command, followed by the P character for 
proportional-mode command and another up-arrow fol- 
lowed by ESC T 01 to set LF increments. This line 
could also be written in decimal codes (if your 

driver routine does not support imbedded commands): 


LPRINT CHR$ 27; CHR$ 80; CHR$ 27; CHR$ 84; CHR$ 48; 


CHR$ 49 


Line 10 provides for a vertical scan, x, of the con- 
tents of DFILE1, and line 20 provides for the hori- 
zontal scan, y, of DFILE1 bits to determine if they 
are 1 or 0 by using the POINT function. A 1-bit 
value returned in line 30 calls first for the bit- 
graphic command, which then tells the printer to 
treat the next n character-codes as dot-bits, in 

this case the single code for the one-dot character 
we described previously. For the 8510AP this command 
could also be written in decimal codes as: LPRINT 
CHR$ 27; CHR$ 83; CHR$ 48; CHR$ 48; CHR$ 48; CHR$ 
49; CHR$ 49. 


A 0-bit value returned in line 40 calls for printing 

a dot-space, which again could be written as LPRINT 
CHR$ 27; CHR$ 49. The printer buffer accumulates all 
the data for a given bit-row until the horizontal 

scan, y, reaches 0. Line 50 then dumps the buffer 
contents and calls for a line-feed increment of 
1/144", 


Now suppose we want to enlarge the printout from the 
minimal size produced by this routine as given. All 
we need to do is re-define our UDG character to, 
say, 2 dots X 2 dots which would be be 03h plus 03h 
and revise the bit-graphics command to read the next 
two bytes instead of the single byte as bit-graphic 
codes. This makes line 38 LPRINT “t1BS@082t83t83"; 
and line 48 LPRINT “t1B2";, 


Changing the line 30 command to read three bytes as 
bit-graphic code and making the third byte to be 00h 
(which started this whole thing for me!) will widen 
each horizontal increment by one empty dot-space. 
Changing the LF increment in line 5 to 2/144" will 
adjust the vertical linearity accordingly. The num- 
ber of dot-spaces defined by line 40 for a 0-bit 
must always equal the total number of character- 
bytes in line 30 in order to register properly, i.e. 
"t1B3" in this case, 


A UNIVERSAL COPY ROUTINE 


For a screen-dump COPY routine that will work with 
any printer driver and either dot-matrix or formed- 
type printers, the following listing may be used. 

Line 5 is set up using the C. Itoh 8510AP control 
codes for proportional pitch and a 3/144" line-feed. 
These should be revised for your printer to set the 
character-pitch to proportional or the maximum num- 
ber of characters-per-inch and a very small line- 
feed increment, 

















Line 10 gives the vertical scan and Line 20 FOR y=0 
TO 255 will give a full-width horizontal scan of the 
display (actually of DFILE1). However, unless your 
printer adjusts to very small spaces between printed 
period (.) characters in proportional mode it may be 
necessary to limit the scan to something like FOR 
y=0 TO 182 to prevent overprinting. LOAD your print- 
er driver software and enter CLS: LIST: GO TO 5 to 
get a screen-dump COPY of the listing itself, 


2 PRINT "12345678901234567890 
123456789012": REM Full-width 

3 PLOT 58,120: CIRCLE 50,128, 
58: REM Linearity test 

5 LPRINT CHR$ 27; CHRS 88; CH 
R$ mn CHR$ 84; CHR$ 48; CHR$ 5 

OR x=175 TO @ STE A 
20 FOR y=8 TO 182 
38 IF POINT (y,x) THEN LPRINT 


Ki IF NOT POINT (y,x) THEN LPR 


50 IF y=8 THEN LPRINT 
69 NEXT y 
78 NEXT x 


TS1500 IS MORE 
THAN MEETS 
THE EYE 


We've all (well, almost all) used and loved the ZX81 
and TS1000, and many of us have become enthralled 
with the TS2068. Yet there is another 
Timex/Sinclair, the TS1500, which somehow "fell 
through the cracks," as it were, and is only 
occasionally even mentioned, even within these 
pages. If anything, the only thing we've heard were 
reports about bugs in the ROM, some rumours about 
"bank-switching ability," and reports about SOME 
units not working with SOME software or add-ons. 


The TS1500 is just a fancy ZX81, right? WRONG! 
Recent discoveries by Greg Harder (1st-prize winner 

of the TS1000 category in our screen contest) 
demonstrate that the 1500 is capable of FAR SUPERIOR 
"software-only hi-res" than ever was seen on a ZX81! 
All but the highest bit can be EXACTLY CONTROLLED! 
For low- to medium-density plots, the results are 

most impressive. Oddly enough, this only works if: 

1) the 8-16K region is fully decoded, as with a 

Hunter board or 64K pack, OR 2) if the ROM is 
replaced with a TS1000 ROM. (?!) To see if it will 


work with vour nartienlar unit antan Ma Uo edor't ~ 


little "te 


50 PUKE L+3,71 

60 POKE L+4,201 
100 FOR N=0 TO 32 
110 POKE L+1,N 

120 RAND USR L 
130 NEXT N 

140 FOR N=0 TO 255 
150 PRINT CHR$ N; 
160 NEXT N 

170 FOR N=0 TO 100 
180 NEXT N 

190 POKE L+1, 30 
200 RAND USR L 


"The machine-code in the REM line is: 
LD A,nn 

LD I,A 

RET 


"For values of I from 0 to 29 the screen fills with 
garbage as the computer reads the space character 
pattern at different ROM addresses [just as on the 
ZX81/TS1000]. For values 30 and 31 the normal 
pattern is addressed., 


"However, if I is set to 32, then something strange 
happens, and the pattern printed to the screen 
consists of: 


A) Chr. codes 0-63, a direct binary equivalent is 
printed. 


B) Chr. codes 128-191, a complimented pattern is 
printed. 


"This means that 128 binary patterns are directly 
available, from 0000 0000 through 0111 1111, Binary 
patterns with bit 7 set are not available, as the 
complimented form is automatically sent, and 
patterns with bit 6 set (64-127 and 192-255) are 
output as the "binary equivalent" of the token 
characters." -G.C. Harder 


Greg is presently working on a comprehensive hi-res 
package using this discovery, and yours truly is 
threatening a TRUE 64-column utility. If you try 
this with a TS1000, you'll only get a black screen. 


Internal circuitry is also far superior to the 
ZX81/TS1000, employing LS244 and LS245 bidirectional 
buffers instead of resistor strings. Could this be 

part of the "secret?" Tom Bent reports that the 
TS1500 SCLD has THREE UNUSED PINS (chip selects? 
bank switching?). Answers to these and other 
questions hinge on the following: is there a TS1500 
tech manual? As far as we can gather, the answer is 
"NO." Yet there is the occasional bit of corporate 
(Timex) technical memos which suggest that one was 
perhaps under construction. Are there any ex-Timex 
engineers out there reading this column? If so, let 
yourself be known! -fn 
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CLASSIFIED 


Do you have something to sell? Let everyone know! Just $2.75 a 
line will put it here. 32 columns/line. Send payment with your ad 
to: SyncWare Classifieds, 9016 Flicker Pl, Columbia, MD 21045, 


SINCLAIR QL 
$249.95 + $6 P&H 
Full 90 day waranty. Check/M.O. 
C. W. Assoc. 419 N. Johnson, Ada, 
OH 45810. Info/ software prices 
(419)634-4874 (6pm-9pm) or SASE 


2068 PROFILE OWNERS!! The first 
two issues of EXTENSIONS total 
over a dozen improvements & cor- 
rections including data save & 
automatic file updating. $6 ea. 
Robert Fischer; 221 Scoggins St. 
Summerville, GA 30747 


*** 2068 CARTRIDGE *** 
An excellent Word Processor and a 
Filing System. Both in MC and 
both on one SURE and INSTANT 
LOADING cartridge. S.A.S.E to 
Tom Shields, 146 Carpenter Rd. 
Franklin, NC 28734 for info. 











<<SALE> > HAPPY HOLIDAYS <<SALE>> 





WESTRIDGE 2050 MODEM =>$110.00 SINCLAIR QL 
TS2068 QL COMPUTER PACKAGE =>$275.00 

ROMSWITCH =>$39.95 -packed with four software. 
MTERM II =>$24.95 RS232 LEAD FOR PRINTER =>$12.95 
MSCRIPT WORDPROCESSOR =>$22.95 RGB MONITOR LEAD =>$12.95 
STOCK PLOT =>$8.00 QLUB MEMBERSHIP =>$40.00 
CHECKREC =>$8.00 TS1000 with 16K 
PRO/FILE 2068 =>$26.95 WAR in the EAST =>$16.95 
ZIP COMPILER =>$15.95 SUPERTAPE =>$18.95 
DIAMOND MIKE =>$16.95 <<NEW>> TEXTWRITER 1000 =>$11.95 
THOROUGHBRED HANDICAPPER =>$15.95 ZX PRO/FILE =>$16.95 
GREYHOUND HANDICAPPER=>$15.95 kkkkkkkkkkk 
SPEECH SYNTHESIZER =>$16.95 Please include $3 S&H per order. 
ALL QUICKSILVA TITLES =>$12.95($30/3) Check or money order only. 
ZEAL DISASSEMBLER =>$12.95 NY residents add sales tax. 
TS2068 BASIC TOOLKIT =>$15.95 COD orders charge of $3.00 
THE DEALER'S DEN =>$16.95 OVERSEAS orders add $3.00/item. 

educt rom total order when you buy two or mòre software packages 


(Not applicable on purchase of Sinclair QL Computer Package) 


WMJ DATA SYSTEMS 
<<FAST SERVICE>> 4 Butterfly Drive-SN <<LOW PRICES>> 
Hauppauge, NY 11788 
(516)543-5252(24 Hours/7 Days) 
CALL OR WRITE FOR OUR FREE CATALOG 
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